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Introduction

There is evidence to suggest that migrants of South Asian 
origin living in Europe are at increased risk of acquiring 
non-communicable diseases such as diabetes compared to 
populations in their country of origin. In pregnant popula-
tions, Jenum et al. (2012) reported a higher incidence of 
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Abstract
Objectives  There exists a body of research regarding ethnic differences in perinatal health whereas this is not the case con-
cerning the role of migration status and acculturation in attenuating these differences. This study aims to investigate deter-
minants of health during pregnancy up to one-year postpartum by migration status.
Methods  The study utilises data collected by the Born in Bradford cohort. The focus of analysis was migration status 
groupings, based on self-reported country of birth of participants and their parents and grandparents. Chi-Square, one-way 
ANOVA and correlation coefficients examined relationships between variables.
Results  Migrant women were less likely to smoke (native: 34.4%, 1st generation: 2.8%, 2nd generation: 8.6%) or to be 
obese (native: 25.5%, 1st generation: 17.4%, 2nd generation: 21.3%) compared to native women. Migrants were less physi-
cally active at 6 months (Mean (SD) minutes/week: native 265 (245), 1st generation 113 (162), 2nd generation 147 (182)) 
with larger increases in BMI over time compared to native women. Migrant women were more likely to be suffering psy-
chological distress at baseline and 6 months postpartum and migrant families were more likely to live in areas of high socio-
economic deprivation, despite higher levels of educational attainment.
Conclusions for Practice  This study ethnicity and migration identifies some important differences between ethnic groups 
with different migration histories, therefore indicating that healthcare professionals should consider eliciting full migration 
histories to improve care. The impact of these differences on perinatal outcomes is a priority for future research.

Significance
What is Already Known on this Subject? There is substantial ethnic variation in health inequalities and health-related 
behaviours during pregnancy. Women of non-white ethnic origin are less likely to engage in harmful behaviours such as 
smoking or binge drinking in the UK, yet often have poorer pregnancy outcomes.
What does this Study Add? This study adds the dimension of migration status to the investigation of ethnicity and perinatal 
health. The study considers differences between first-and-second-generation migrant women and native women with no 
family migration history. The results show that, among women of South Asian ethnicity, women’s own country of birth 
and that of their parents makes a difference to patterns of health-related behaviours. This new information is important in 
directing health promotion activities effectively.
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gestational diabetes in ethnic minority women in Norway 
after adjustments for age, parity and pre-pregnancy body 
mass (BMI). However, further adjustment for height, edu-
cation, family history of diabetes and ethnicity, had little 
impact on gestational diabetes. A recently published study 
by (Li et al., 2018) on the impact of infant ethnicity and 
mother’s country of birth on infant mortality found a sig-
nificantly higher crude mortality rate in infants whose moth-
ers were born outside of the UK; however, this association 
was no longer significant after adjustment for maternal age, 
deprivation and marital status. After additional adjustment 
for gestational age at delivery, South Asian ethnic groups 
had significantly higher infant mortality rates compared to 
other groups. This association was most pronounced among 
Pakistani women where the odds of infant death were more 
than twice that of white British infants (aOR 2.32, CI 2.15–
2.50). While the impact of ethnicity on health has been doc-
umented the majority of studies of this type are conducted 
in Western countries and do not examine the role of place of 
birth or length of stay in host countries for first-generation 
migrants. The relationship therefore between migration sta-
tus, health related behaviours and issues such as access to 
health care is less clearly understood (Puthussery, 2016). 
There is some evidence to suggest that these differences 
may be partly attributable to acculturation and the adoption 
of unhealthy lifestyle behaviours more common in Western 
Cultures (Davies, Blake, and Dhavan, 2011). The concept 
of acculturation in psychology is a process of cultural and 
psychological change that arises from sustained contact 
between people of different cultural backgrounds (Berry, 
2006). The inclusion of acculturation as a variable in social 
and health research is contentious, as the nuances of the 
process may be missed, leading to inconsistent or incorrect 
results (Hunt, Schneider, and Comer, 2004). Researchers 
from the United States have thus far conducted the majority 
of research into acculturation, with a focus on South and 
Central American migrants, which therefore may not be 
applicable in the UK context.

In the maternity population, a study of lifestyle related 
risk factors in the Born in Bradford cohort has established 
significant differences between ethnic groups (Cooper et al., 
2013). This study showed that South Asian women were less 
likely to smoke or binge drink during pregnancy, however 
levels of obesity were similar across groups. While these are 
important findings the study did not take into account any 
potential intergenerational differences between UK-born 
and foreign-born women. A further study looking at the 
detection of common mental health problems in the Born 
in Bradford cohort found that while General Health Ques-
tionnaire scores indicating psychological distress in the 
baseline Born in Bradford questionnaire were higher among 
Pakistani women, twice as many white British women had 

an identified common mental health disorder (Prady et 
al., 2016). This may suggest a level of missed diagnoses 
among ethnic minority women or having different coping 
strategies. This study also focused on ethnicity as opposed 
to migration history, which is an important consideration 
regarding disparities in mental health trends.

The Born in Bradford cohort has collected detailed data 
relating to participant’s personal and family history of 
migration. This presents a unique opportunity to explore 
how health related behaviours might differ not only by 
ethnicity but also by migration status. This study therefore 
aims to investigate differences in the lifestyle and health 
behaviours among British born women both with and with-
out family history of migration and women who have them-
selves migrated to the UK from abroad.

Methods

Born in Bradford (BiB) is a prospective cohort study 
recruiting participants during pregnancy in the Northern 
English city of Bradford. Women were invited to partici-
pate in the Born in Bradford study when attending an oral 
glucose tolerance test at 26–28 weeks’ gestation or when 
attending other antenatal appointments. Informed consent 
was obtained, and women were asked to complete a base-
line questionnaire providing data on maternal characteris-
tics. Women also provided venous blood and urine samples 
and umbilical cord blood samples at birth. Recruitment took 
place between March 2007 and December 2010, and over 
80% of women eligible in this period agreed to take part, 
which represents approximately 64% of the births occurring 
in Bradford during this period (Wright et al., 2012). BiB1000 
is a sub-sample of this cohort, originally designed to investi-
gate the determinants of childhood obesity, in which women 
and their children provided data until the infant was three 
years of age (Bryant et al., 2013). Data for the BiB1000 
study were collected post-partum at 6 months, 12 months, 
18 months, 2 years and 3 years. This study utilises data from 
the baseline BIB questionnaire collected during pregnancy 
and the 6-month and 12-month postpartum questionnaires 
collected as part of the BIB 1000 study to examine differ-
ences in health-related behaviours and characteristics by 
maternal migration status.

The variables selected for inclusion in the current study 
differ at different time periods due to differences in the 
questionnaire instruments used affecting the availability of 
data. Full versions of the BIB baseline questionnaire and 
the 6 and 12-month post-partum BIB 1000 questionnaires 
are available from https://borninbradford.nhs.uk/research/
documents-data/.
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Migration Groups

Migration status groups were calculated using questionnaire 
responses to questions about the women’s own country of 
birth and that of her parents and grandparents. First-gener-
ation migrants are therefore those women who were them-
selves born outside of the UK; second-generation migrants 
those women who were themselves born in the UK but 
have at least one parent who was born abroad. The second-
generation migrant group also includes those with a higher 
order migrant background (i.e. grandparents born abroad) 
due to small numbers, precluding further stratified analysis. 
Women in the native group were those who reported that 
they themselves, their parents and their grandparents were 
all born in the UK, regardless of self-reported ethnicity. 
While women’s ethnicity did not have a bearing on group 
allocation, the analysis explores the impact of ethnicity as 
an independent variable.

Outcome Variables

The current study focuses on exploring differences between 
groups based on migration status in individual variables that 
impact on maternal and infant health and wellbeing. The 
study utilises the most relevant variables from each of the 
three questionnaire data sets, with changes over time exam-
ined where adequate comparable data were available. For 
first-generation migrants this includes length of stay in the 
UK at baseline. The variables included in the study from 
the baseline questionnaire were Body mass index (BMI); 
smoking history; smoking during pregnancy; second-hand 
smoke exposure; use of vitamins and supplements and Gen-
eral Health Questionnaire-28 (GHQ-28) score. Variables 
included from the BIB 1000 six-month postpartum ques-
tionnaire were BMI; current smoking; smoke exposure; 
fruit and vegetable consumption; GHQ-28 score; breast-
feeding initiation and physical activity. Variables included 
from the BIB 1000 twelve-month postpartum questionnaire 
were BMI; and Kessler Scale-6 (KS6) score.

BMI was calculated using weight divided by height 
squared (kg/m2). For comparison of BMI categories, inter-
national cut off values published by the World Health 
Organisation were used (WHO Expert Consultation, 2004). 
The GHQ-28 is a validated instrument for identifying minor 
psychiatric disorders in the general population. Answers 
are given on a four-item scale and scored using the recom-
mended GHQ scoring system 0-0-1-1 and a higher score 
indicates a higher level of psychological distress. The analy-
ses of GHQ-28 uses data medians and non-parametric tests, 
due to a significant skew in the data. GHQ-28 score above 
the 75th centile for the sample indicates psychiatric disorder 
(Prady et al., 2013).

Statistical Analysis

The focus of this study is to detect differences between 
groups of individuals with different migration status. The 
study population was therefore categorised into three groups 
for analysis according to maternal country of birth and that 
of their parents and grandparents: native, first-generation 
migrant or second-generation migrant. Statistical analysis 
was undertaken using SPSS 24.

Analysis of Differences Between Migrant Groups

The bivariate analysis of demographic and health related 
variables used Chi-Square (for categorical variables) and 
one-way ANOVA (for continuous data); categorical vari-
ables are presented as percentages and continuous variables 
as means and standard deviations.

Length of Stay

For first-generation migrants, the analysis calculated length 
of stay in the UK from the woman’s self-reported age of 
arrival in the UK and her age at the time of delivery. Analy-
sis of the impact of length of stay in this group used correla-
tions between length of stay and BMI and GHQ score and 
reported as a correlation coefficient (R) and its associate P 
value.

Results

Demographics at Baseline

The demographic characteristics of the sample vary con-
siderably between groups. Native women have the highest 
proportion of pregnancies among teenagers while the rate 
of pregnancies in those aged over 35 is highest among first-
generation migrants. First-generation migrants had substan-
tially higher parity, with 19% having parity of three or more 
compared to 15.5% of second-generation migrants and 
7.2% of natives. Both first- and second-generation migrants 
were much more likely to be married and less likely to be 
single parent compared to native women.

Both the mothers and fathers of children born to migrant 
women had a higher level of educational attainment com-
pared to natives. Only 9% of native women had never had a 
paid job at baseline compared to over half of first-generation 
migrant women who had never done paid work outside of 
the home. The differences in employment patterns among 
fathers were less striking. There was a higher rate of unem-
ployment (including students) among native men compared 
to both migrant groups and higher levels of self-employment 
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the number of active minutes compared to first-generation 
migrants, as shown in Fig. 3.

Discussion

The current study aimed to investigate the basic charac-
teristics, lifestyle and health related behaviours of a large, 
diverse cohort of women during pregnancy and up to a 
year postpartum with a focus on maternal migration sta-
tus. The self-reported country of birth of the mother and 
of her parents and grandparents informed migration status 
groups. While ethnicity was not the focus of this study the 
majority of women in both the first-generation migrant and 
second-generation migrant groups were of South Asian eth-
nicity with the majority of these women’s heritage being in 
Pakistan.

The exploration of the demographic characteristics of the 
sample showed substantial differences in age and parity for 
first-generation migrants compared to native women, sug-
gesting different care needs. Higher levels of maternal edu-
cation and yet lower rates of employment and higher IMD 
as an indicator of area deprivation among migrant women 
is also of interest and warrants further in-depth exploration.

The native women were more likely to become moth-
ers during adolescence whereas a higher proportion of 
migrant women were continuing to have children at older 
ages. Higher rates of teenage pregnancy in the native com-
munities as opposed to migrant populations is of interest. A 
higher rate of women being a single parent or living without 
a partner in native women is also of concern, meriting in 
depth explorations.

Other positive health related behaviours in migrant 
women included lower rates of smoking and higher rates of 
breastfeeding. This is particularly of interest as the results 
suggest a trend towards rates seen in the native population 
in second- generation migrants. These findings potentially 
add evidence to the theory of acculturation and adapting 
the host country behaviours albeit with potential health and 
social complications. These findings relate to the concept 
of the ‘Healthy Migrant Effect’, where migrant populations 
have better health outcomes relative to native populations. 
This concept has come under scrutiny, particularly in the 
UK, as self-reported ethnicity is often assumed as a proxy 
due to a lack of data relating to migration status and coun-
try of origin in health datasets. Mortality rates in the 2011 
census show a slight advantage in terms of life expectancy 
at birth among first-generation migrants. The authors con-
cluded that improving recording of ethnicity, country of ori-
gin and migration status in health records is of paramount 
importance in effectively studying the patterns of health and 
disease in migrant and ethnic minority populations. The 

among migrants. Despite higher levels of education, migra-
tion status appears to be linked to higher levels of depriva-
tion according to index of multiple deprivation (IMD). IMD 
is the official measure of relative deprivation for small areas 
in England and combines information from seven domains 
of deprivation (income, employment, education, health, 
crime, housing and environment) to give a deprivation score 
(Office for National Statistics, 2020). Table 1 shows a sum-
mary of demographic variables across the sample.

Outcome Variables

Results relating to the outcome variables are presented at 
three time points: baseline during pregnancy, six months 
postpartum and 12 months post-partum.

At all time points, there was a higher proportion of under-
weight and a lower rate of obesity among first-generation 
migrants compared to the other two groups. Maternal BMI 
at booking was also positively correlated with length of stay 
for first-generation migrants (R = 0.218, P = < 0.001). Mean 
BMI increase was higher among migrant women from base-
line to 6 and 12 months postpartum compared to the native 
women (Fig.  1). Native women were substantially more 
likely to smoke at all time points, including during preg-
nancy (Table 1).

Analysis of the General Health Questionnaire as an 
indicator of mental health was based on the median value 
with thresholds indicating likely psychological distress set 
at above the 75th percentile for the sample. This showed 
that at baseline the median in second-generation migrants 
was significantly higher than that in the other two groups; 
however, at 6 months postpartum both migrant groups had 
a higher median score compared to non-migrants. For first-
generation migrants, length of stay in the UK was positively 
correlated with increasing GHQ score at baseline (R = 0.101, 
P = < 0.001) and score difference from baseline to 6 months 
postpartum (R = 0.161, P = < 0.001). This relationship was 
not apparent however in the total score at six months post-
partum which showed a slight negative correlation, although 
this wasn’t statistically significant (R=-0.059, P = 0.199). 
Figure 2, shows the results of the analyses of GHQ score 
baseline and six months postpartum by migration status. At 
twelve months postpartum psychological distress was mea-
sured using the shorter Kessler Scale (6) meaning that these 
results are not directly comparable with those at earlier time 
points; there were no significant differences in Kessler Scale 
score by migration status.

Maternal physical activity data were only collected at 
6 months postpartum. There were significant differences 
between groups in mean total minutes of physical activity 
per week with native women reporting more than double 
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and a higher proportion of women scoring over the 75th 
percentile for the sample in the second-generation migrant 
group. A review of ethnic minority women’s experiences of 
perinatal mental health conditions and services in Europe 
found that women reported significant barriers to recognis-
ing and seeking help for mental health problems (Watson 
et al., 2019). Women reported cultural expectations and 
ongoing stigma as barriers to help seeking and those who 
did seek help reported difficulties with fractured and cul-
turally incompetent services. Understanding the burden of 
perinatal mental ill health in migrant and ethnic minority 
populations and developing appropriate interventions is a 
significant research priority. Previously established dif-
ferences in maternity care access and utilisation among 
migrants, particularly those who have arrived recently in the 
UK, compounds the urgency of this area of research. A sys-
tematic review of migrant women’s experiences of mater-
nity care highlighted the need for culturally competent and 
trauma-informed care underpinned by good continuity of 
care and interdisciplinary work to support the unique needs 
of migrant women, particularly those who are newly arrived 
(Fair et al., 2020).

There have been criticisms of the concept of accultura-
tion, particularly in its application to health research. (Fox 

ability in this study to assess migration status in addition 
to ethnicity is therefore important; however further work is 
needed to understand how these observations might trans-
late into differences in perinatal outcomes.

While overweight and obesity are higher in non-migrant 
populations, migrant women had higher BMI increases peri-
natally may suggest some impact of acculturation on eating 
habits. The correlation between length of stay in the UK and 
BMI for first-generation migrants in our study appears to 
support this. While there has been some debate regarding 
amending BMI classifications based on ethnicity, particu-
larly for Asian populations, this study uses the international 
classifications outlined by the World Health Organisation. 
This approach was recommended by a WHO expert consul-
tation published in the Lancet (WHO Expert Consultation, 
2004), along with a recommendation to consider additional 
action points in the continuum of BMI for South Asians 
reflecting a higher incidence of metabolic disturbances at 
lower BMIs in this population.

The results also suggested a higher likelihood of psy-
chological distress and mental health problems in migrant 
groups. Our study also shows that this may worsen as length 
of stay in the UK increases, assessed by the positive cor-
relation of length of stay with increasing GHQ-28 score 

Fig. 1  Mean BMI change over 
time by migration status
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et al., 2017) argue that inconsistencies in health disparities 
observed in relation to indicators of acculturation exist due 
to the complexities of acculturation as a concept and the fact 

Fig. 3  Mean number of physi-
cally active minutes per week at 
six months postpartum by migra-
tion status

 

Fig. 2  Proportion of women with 
a GHQ-28 score above the 75th 
percentile for the sample; change 
over time by migration status
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